where b n is given above and a n = bn\ u(ix, t)W n ,»(x, t)dμ(x) . where b n is given above, and α* = &n\ w(fl5, t)P n , v (x, -t) 
dμ(x) . Jo
The theory is an extension, in part, of recent results of P. C. Rosenbloom and D. V. Widder. 1* Preliminary results. The generalized heat polynomial P ntt , (x, t) is a polynomial defined by As may readily be verified, for -co < χ f t < oo, P ntU (x, t) satisfies the generalized heat equation -ζ-u(x,t) ,
We denote by H the class of all C 2 functions which satisfy (1.3). The source solution of (1.3) is given by G(x; t), where
d.4)
a«.r.f>
being the Bessel function of imaginary argument of order r, and where G(x; t) -G(x, 0; t). For a detailed study of the properties of G(x, y; t) see [1] .
Corresponding to the generalized heat polynomial P n , v (x 9 1) is its Appell transform W n , u (x, t) defined by
which is also a solution of (1.3). It follows readily from the definition of P n , v {x, t) that
The importance of P n>v (ίc, t) and W n , v {x, t) in our theory is that they form a biorthogonal system on 0 ^ # < co. We have, for t > 0,
A consequence of (1.7) is a fundamental generating function for the biorthogonal set P n ,>(x 9 -t), W nti , (x, t) . We have, for 0 ^ x, y < co, -s < t < s, s > 0, It is now easy to establish the following fundamental inversion theorem. THEOREM 2.2. // φ belongs to 1/(0, oo) and is continuous at x, then
s-*t~JO 3* The Huygens property* A function u(x, t) is said to have the Huygens property for a < t < b if and only if u(x, t)e H there and for every t, t', a < V < t < 6, (3.1)
u(x, t) = \°°G (x, y; t -t') 
Jo
The fact that P ntV (x, t)eH* for -co < t < co, and W n , u (x, t) e H* for 0 < t < co enables us to conclude that certain integrals involving functions of iϊ* are constant. A general result was proved in [5], but we state here the specific forms required in this theory.
Jo is a constant.
4* L 2 expansions* We establish criteria for a function u{x, t) so that the series ^α^^, -t) converges in mean, with weight functions G(x, -t), to u(x, t).

THEOREM 4.1. Let u(x, t) e H* for -σ^t<0, and u(x,t)[G(x, -t)] ll2 eL 2
for -σ ^ t < 0, 0 ^ x < co. Then, for ~~σ g t < 0, 
= bλ~u(y, t)W ntU (V, ~t)dμ(y) .
Jo
DEBORAH TEPPER HAIMO
Proof. For t fixed, let φ(x, t) be a continuous function vanishing outside a finite interval and such that, for ε > 0,
Then, by (2.1), we have
where b n is defined by (1.8). Hence
t) [ΨM s)Φ(y, t)dμ(y). n = 0 Jθ
If we set (4.7) .
A n (t) = b n t-2 A~ψ n (y, t)φ(y, t)dμ(y) ,
Jo
and apply Theorem 2.2, we find that 
Since, by 1.7, we have
with b n given in (1.8), it follows that
I /5=J
By (4.4), we have 
dμ(x)
which is the Parseval equation (4.18). The example of the preceding theorem satisfies these hypotheses for 0 < t < co, and we have, for 0 < t < co,
G(x,
whereas so that
M {x, t)dμ(x)
I a n Criteria for expansions in terms of W n , v (x, t) are given in the following result. u(x, t) [G(ix, t) f 12 e L 2 , we have
